How  do  you 
spell  relief 
from  the  pain 
of  Documentation? 
(S-Y-D-O-C.) 

Call  (201)  930-9700. 

Cut  your  COBOL 

Maintenance 

costs. 


tvncsort 

incJmhhi 


QUESTION:  Which  is  a  bigger  headache?  The  C060L- 
documentation  problem  or  the  high -cost-of -maintenance 
problem? 

ANSWER:  Both. 


We're  not  kidding.  Documentation  and  high  maintenance 
costs  are  both  parts  of  the  same  big  headache.  Here's  why: 

1 .  THE  PROBLEM  BEGINS  WITH  DOCUMENTATION: 

And  it  begins  right  at  the  program-development  stage. 

Most  programmers  hate  to  document.  And  although 
they  may  think  they  are  producing  well  organized 
programs,  they  really  have  no  way  of  judging.  If  they 
produce  badly  organized  programs,  they  will  inevitably 
produce  badly  organized  documentation,  too. 

One  always  equals  the  other. 

2.  BAD  DOCUMENTATION  LEADS  TO  COSTLY 
MAINTENANCE:  Even  if  the  documentation  started  out 
being  accurate,  it’s  probably  never  been  updated.  When 
modifications  occur,  someone's  got  to  go  back  and  attempt  to 
divine  the  underlying  logic  before  new  code  can  be  inserted. 
A  long  and  costly  operatioa 

No  wonder  COBOL  maintenance  may  consume  as 
much  as  75%  of  your  entire  budget! 

FAST  RELEF  WITH  SYDOC:  Our  Structured  Documentation 
System  takes  the  documentation  problem  off  the  shoulders  of 
your  programmers  and  puts  it  where  it  belongs— on  the 
computer: 

e  SYDOC  HELPS  YOU  DEVELOP  STRUCTURED 
PROGRAMS.  It  not  only  provides  structured  documentation, 
it  is  also  a  very  useful  guide  for  the  production  of  structured 
COBOL  programs.  Flaws  and  inconsistencies  can  be  spotted 
at  the  development  stage.  And  corrected  before  they  start 
driving  your  maintenance  costs  up. 

As  a  manager,  you  will-  for  the  first  time-  have  a  tool 
to  standardize  both  your  documentation  and  the 
quality  of  your  programs, 
e  SYDOC  MAKES  (T  EASY  TO  MODIFY  EXISTING 
PROGRAMS.  It  can  analyze  "orphan'  programs  without 
adequate  documentation  and  tell  you  everything  you  need  to 
know  about  the  programs  structure,  logic,  variables  and 
relationships.  Armed  with  this  knowledge,  the  maintenance 
problem  shrinks. 

No  longer  is  it  necessary  for  skilled  programmers  to 
spend  days  searching  for  dues  about  the  program’s 
logic.  SYDOC  makes  aH  necessary  information 
available  quickly  and  easily. 

But  the  best  way  to  find  out  about  SYDOC  is  to  try  it.  If  this 
remedy  doesn't  work  yodll  just  have  to  try  another  - 
A-S-P-l-R-l-N. 


Syncsort  Incorporated  50  Tice  Boulevard,  CN18,  Woodcliff  Lake,  N.J.  07675 


Computer  Associates,  the  world's 
leading  software  vendor,  announces 
the  major-event  User  Conference  of 
the  year.  St.  Louis,  MO.  June  1-6. 

Attention  data  processing  management 
and  technical  staff  using  IBM  or  IBM- 
compatible  mainframes.  AD  levels. 

•  Increase  your  operational  and  pro¬ 
gramming  productivity. 

•  Maximize  utilization  erf  your  re¬ 
sources— get  the  most  out  of  the 
CA  products  you  have. 

•  Open  your  eyes  to  the  power  and 
potential  of  automating  your  data 
cento:. 

•  Lay  your  problems  on  the  table. 

Share  your  ideas  with  people  who 
have  the  knowledge  and  experience 
to  respond.  We  want  to  hear 
from  you. 

Reserve  your  place  now  at  this  most 
comprehensive  ever  user  conference 
where  Computer  Associates,  the  one 
vendor  serving  all  environments  with  the 
broadest  line  of  products  in  the  industry 
wi  offer  you: 

•  Overviews  and  demonstrations  cover¬ 
ing  the  industry’s  most  complete  line 
of  software  products  meeting  every 
data  processing  need. 

•  New  information  for  aD  environments: 
MVS,  VM,  DOS. 

The  way  is  CA 


•  Special  “Hands-On”  room  where 
technical  experts  give  you  one-on-one 

•  Management  sessions.  Technical  ( 
sessions.  Something  rewarding  for 
everyone. 

The  conference  has  been  organized  to 
be  as  convenient  and  time-efficient  as 
possible.  Management  sessions  are 
scheduled  Monday  and  Tuesday.  Topics 
include  managing  data  center  resources, 
disaster  recovery,  security  implemen¬ 
tation,  designing  a  charge  back  system  and 


_ CONfERB^ICE  DEWtS: _ 

TIME  June  1-6 
PLACE  St.  Louis,  MO. 

HOTEL  Adam's  Marie 
OfflOAL  AIRLINE  TV*(<facounW) 

COST:  $550  per  attendee  for  com- 
pkfcconforence^SOperal- 

only  (MondoycndfoeidayL 
Includes  lum*  and  continental 
breakfast  eoch  dm  dl  hand- 
outs,  doss  material  two 


programmer  needs:  techniques,  direc¬ 
tions,  implementation  and  utilization  erf 
software  solutions,  design  concepts  and 
use  of  support  services. 


Computer 

/ASSOCIATES 

Software  superior  by  design. 


!  URGENT! 

■  Reserve  now. 
Places  filling  fast. 

■  Send  This  Coupon  Today. 

Indude  check  made  out  to 

■  Computer  Associates  User  Conference. 

□  $550  per  attendee  for  complete  conference. 


IBM  unveils 
PC  Convertible 


models  in  the  third  quarter 
Most  3270-PCs  support 
Expanded  Memory  Adapte 


IBM  Personal  Computers 


WHEN  THE  CHAIRMAN 
EXPLODES  OVER  A  SECURITY  LEAK, 
WHATS  YOUR  DEFENSE? 


Introducing 


INFOGATE 

The  Corporate  Solution 
For  Integrating 
PC  Software  and 
Mainframe  Information 

• .  available  now 

Cullinet’s  INFOGATE  is  the  first  personal 
computer  product  to  allow  a  wide  range  of 
different  microcomputer  spreadsheets,  data¬ 
bases,  word  processors,  and  graphic  software 
to  talk  to  the  mainframe  and  to  each  other. 
INFOGATE  provides  users  of  1-2-37  Symphony,™ 
dBASE®  Multimate”  and  other  software  with 
direct  access  to  the  corporate  data  needed  for 
their  PC  applications.  For  users  of  multiple  PC 
products,  INFOGATE  also  makes  it  possible 
to  easily  exchange  data  between  products. 
INFOGATE -stand-alone  or  with  Cullinet’s 
Information  Center  Management  System- it 
only  costs  $300.  Call  Cullinet’s  toll-free 
1-800-551-4555  today! 

Cullinet 

©  1986  Cullinet  Software,  Inc.,  Westwood,  MA  02090-2198 


TECH 

SUPPORT 


-MVS  —  VTAM 
-VM  -CICS 
-VSE  -IMS 


Full  time  Pmfessujmals  Available  to 
Assist  your  staff  in  the  Installation, 
Conversion,  Tuning,  and  Maintenance 
(fthecdxme  products.. andmore. 


Dowling  Associates,  Inc. 


COMPUTE  RWORLD 


F  WE  SAID, 

‘THERE'S  A  4GL  DBMS 
THAT  CAN  BULD 
APPLICATIONS  TEN  TIMES 
FASTER  THAN  ANYTHING 
ELSE  OUT  THERE,” 


WOULD  YOU  BELIEVE  IT? 


TO  GET  THE  BEST 
PRODUCT  UNES, 
GET  US  ON  THE  LINE. 


At  Nynex  Business  Information  Systems,  we  come  from  a  long  line  of  communications  experts. 
And  while  we’re  willing  to  admit  that  many  manufacturers  have  excellent  solutions  to  part  of  the  busi¬ 
ness  communications  problem,  we  firmly  believe  that  no  single  manufacturer  can  offer  you  a  com¬ 
plete  solution. 

That’s  why  we  deliver  the  best  products  from  the  best  manufacturers.  And  as  authorized  agents 
of  New  York  Telephone  and  New  England  Telephone,  well  provide  you  with  the  most  reliable  voice 
and  data  transmission  services  available  today.  _  ^  _  _ 

So  if  you  want  the  best  possible  business  communications  1-800"34o~tX9X 
system,  gk  us  on  the  line.  «tiw 


NYNEX 

Business  Information  Systems  @ 


Vendors  offer  links  to  IBM 
mainframe  environments 


■  Zenith  Electron¬ 
ics  introduces 
theZ-LAN 


Competition 
vs.  connection 


A  casual  observer  at  the  recent  Ethernet  conne 

Interface  86  conference  in  At-  links  to  Big  B1 

laraamightjuraptotheconclu-  packet-switche 


ATLANTA  —  At  least  six  exhibitors  at 
le  Interface  '86  show  held  recently  an- 
ounced  new  products  targeting  the  rapid- 


at  Los  Angeles'  Arpanet  Control  Pro- 
n  or  Distributed  Data  Network/MVS 
ware  from  Network  Solutions,  Inc. 

CS  9310  is  a  modular  product  with 


THESAS 

Fourth  Generation  Software 
with  a  Blueprint  for  Productivity 

To  build  productivity,  you  need  a  solid  foundation.  It’s  yours  with  the  SAS  System- 
designed  by  the  leading  architect  of  Information  Center  software. 


the  power  you  need  to  handle  all  your 
applications— with  English-like  com¬ 
mands  that  get  the  job  done  rapidly. 

And  you  can  design  user-friendly 
front-ends  to  any  application.  Even 
new  users  can  run  sophisticated  jobs, 
reports,  and  analyses...  just  by  filling 
in  the  blanks! 

Do-it-Yoursoff  Applications  for  1 _ 

Every  User.  With  the  SAS  System,  \ _ _ _ 

users  get  the  results  they  want  with-  y 

out  placing  unnecessary  demands  ,  >  .. ..  - 

on  your  DP  staff.  Managers  can  / o,o,o,o7  p.aa.n,  rd.a.o.Q  rd, 
build  forecasts  and  make  “what  if*  1  1  1  1  ri  -L-J-J  1  1 

analyses.  Sales  reps  can  track  leads  and  retrieve  customer 

- s  information  from  a  variety  of  data  bases.  Your  clerical  staff  can 

produce  stacks  of  “personalized”  letters.  The  menus  make  it 
easy...and  on-line  help  is  always  available. 

But  ease  of  use  shouldn't  be  confused  with  lack  of  power.  We 
eliminated  that 


Tfesk.  The  SAS  System  brings  you 
more  than  125  integrated  procedures 
for  data  analysis  and  decision 
support  Statistical  analysis  and 
spreadsheets.  Quality  control  and 
customized  graphs.  Project 
management  and  much  more. 

Ana  you  can  put  the  SAS  System 
to  work  where  you  need  it  most.  The 
language,  syntax,  and  commands  are 
the  same  for  mainframe,  mini,  and 
personal  computers.  So  it’s  easy  to 
move  applications  between  systems, 
departments,  or  company  locations. 


Built-in  Support  for  Every  Site.  When  we  designed  the 
SAS  System,  we  included  support  at  every  angle.  It’s  here 
for  you  in  our  complete  documentation.  In  our  free  tech¬ 
nics  support.  And  in  our  authoritative  training  for  users  at 
all  experience  levels. 

Take  a  Mora  Dotailod  Look.  See  for  yourself  how  the 
SAS  System  builds  productivity  in  the  Information  Center.  / 
In  the  Data  Center.  On  the  desktop.  Just  give  us  a  call  / 
for  a  closer  look  at  the  blueprint.  International  cus-  / 
tomers,  call  the  International  Marketing  Department  / 
for  information  on  your  local  distributor.  / 


The  SAS  System  runs  bn  IBM  37Q/30xx/43xx  end  competil 
OS,  TSO,  CMS,  DOS/VSE,  SSX  end  ICCF;  on  Digital  Equi 
8600  and  ll/7xx  series  under  VMS”;  on  Prime  Computer 
under  PR1M0S*;  on  Data  General  Corp.  ECLIPSE*  MV  se 
on  IBM  AT/370  and  XT/370  under  VM/PC;  and  on  IBM  PC 
under  PC  DOS.  Not  all  products  are  available  for  all  opera 


SAS  Institute  Inc. 
SAS  Circle,  Box  8000 
Cary,  North  Carolina 
27511-8000,  USA 
(919)  4678000,  X7000 


COMPUTtR*«)RU> 


HUMAN  RESOURCE  SOLUTION 

1  ' 

1  r 

I  f?: 
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CEO  Write™  word  processing  now  operates  on 
IBM  PC's  and  compatible  intelligent  workstations, 
like  the  QkSHER/One"  And  CEO  Connection'" 
gives  them  the  flexibility  to  move  between  stand¬ 
alone  applications  and  lull  office  automation.  With 
a  single  keystroke. 


The  Data  General  MV/2000DC"  computer  is  the 


id.  To  find  out  more, 


_ Which  lets  you  automate  each  department 

at  a  surprisingly  low  cost. 

The  latest  enhancements  to  CEO*  (comprehen¬ 
sive  electronic  office)  give  you  complete  integrated 
business  automation.  From  desk  to  desk,  from 
department  to  department.  From  the  company  that 

keeps  you  a  generation  r1- — 1  - - 

call  l-fiOO-MAGEN.  Or  \ - 

Computer  Drive,  Wtestboro,  MA.  i 


ahead 
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WhyareSYBACK 
&SyncSort  CMS 
the  fastest  things 
on  no  wheels? 

(More  technology 
in  the  tank!) 

Call  1201)  930-9700. 

Arrange  a  test  drive. 


tvncsort 


Vbu  say  yodve  always  had  very  simple  tastes?  All  you  ever 
wanted  was  the  best? 

Wad,  etep  Into  our  showroom  and  kick  a  taw  tires!  VWrt 
show  you  two  programs  that  ara  the  Ferrari  and 
Lamborghini  of  VM  programs. 

•  SYBACK  -  ths  woritf  a  fastest  and  moat 
maneuverable  backup,  restore  and  copying 

•  Syncsort  CMS  -  the  workfs  fastest  and  most 
maneuverable  VM/CMS  sort  program. 

What  makes  ’em  so  special?  Well . . . 

(1)  TURBO  PERFORMANCE:  Have  you  ever  stepped  down 
on  the  gas  in  a  dangerous  driving  situation  and  discovered . . . 
nothing?  Vfell,  that'll  never  happen  to  you  with  these  two 
vehicles. 

Both  are  equipped  with  our  special  brand  of  "software 
turbocharging:  We  call  it  FBI  which  stands  for  Fluid  Buffering 
Technique.  Our  competitors  call  it  something  else. 

We  discovered  FBT  one  dark  and  rainy  night  when  we  were 
trying  to  find  a  way  to  speed  up  the  movement  of  data  in  sort 
programs.  After  crying  "Eureka"  we  applied  it  to  our  OS  and 
DOS  sort  programs.  The  results  were . . .  wow! 

Now  we've  carried  that  bright  idea  over  into  VM  dump- 
restores  and  sort  programs.  And  the  results  are  still  wow! 
Compared  to  any  other  backup  or  sort  program  clogging  the 
nation's  VM  thruways  today,  SYBACK  and  SyncSort  CMS  will 
save  you  up  to: 

•  50%  in  Elapsed  Time; 

•  45%  in  VTime; 

•  55%  in  TTime; 

•  75%  in  SIOs. 

So  who  needs  all  that  speed?  You  do.  If  you  want  to  optimize 
your  VM  operations,  stay  out  of  needless  DP  traffic  jams,  and 
make  the  boss  happy  with  your  throughput. 

Here's  what  happened  to  one  large  government  agency:  Their 
backup  operations  used  to  require  a  full  24  hours  to 
complete.  Then  they  installed  SYBACK.  Now  their  backup 
takes  —  are  you  ready?  —  one-half  hour! 

(2)  EASY  HANDLING:  SYBACK  and  SyncSort  CMS  are 
among  the  most  flexible,  user-friendly  programs  ever 
produced  by  anybody  anywhere.  That’s  one  reason 
programmers  love  ’em.  And  where  does  it  say  that  backup 
and  sort  operations  have  to  be  hard  to  be  good? 

(3)  “MtSTER  SOFTWRENCH"  SERVICE:  WeVe  got  the 
best  pit  crew  in  the  business.  More  than  85%  of  all  customer 
requests  are  resolved  within  24  hours. 

If  yodd  like  to  put  a  little  high  technology  in  your  VM  tank,  give 
us  a  call.  We  might  even  take  your  used  VM  dump-restore  or 
sort  program  as  a  trade-in! 


Syncsort  Incorporated  50  Tice  Boulevard,  CN18,  Woodcliff  Lake,  N.J.  07675 


COMPUTERWORID 


With  Litton  Computer  Services... 

PC  STANDS  FOR 
PEAK  COMMUNICATIONS! 


If 


Guess  who 
just  won  two 
record  breaking 
contracts 
every  software 
company 
would  give  Its 
eye  teeth  for? 

Enable. 

Enable? 

Enable. 

On  Monday,  February  24,  following  a  hotly  contested  10-month  processing,  spreadsheet,  DBMS,  graphics  and  telecommunic; 
competition,  the  IRS  announced  one  of  the  largest  integrated  tions.  All  tightly  integrated  with  common  commands  for  easy 
software/hardware  contracts  ever  granted:  15,000  laptop  com-  transfer  of  data  from  file  to  file,  desk  to  desk,  office  to  office, 
puters,  each  one  with  Enable,  from  the  Software  Group.  Further,  thanks  to  Enable’s  menu  generator,  system-wide 

Now,  for  the  first  time,  every  IRS  field  auditor  will  have  laptop  macros  and  procedural  language,  the  entire  system  can  be 
power  to  access  home  office  mainframe  data,  search  records,  customized  for  non-technical  users,  giving  them  easy  acces; 
revise  tax  statements,  and  turn  out  final  reports.  On  the  spot.  Enable's  enormous  capabilities  without  the  heavy  training  usu 

On  Friday,  February  28,  following  what  may  be  the  most  required  for  such  power, 

rigorous  selection  and  testing  process  ever  conducted,  the  U.S.  All  confirming  a  growing  awareness  among  users  in  govern 
Air  Force  awarded  an  even  larger  contract  for  microcomputer  ment  and  industry  alike:  there's  integration,  and  then  there's 
software  and  hardware.  Again,  the  integrated  software  chosen  Enable  integration. 

was  Enable  Efficient,  effective,  and  hard  at  work  for  AT&T,  Hughes  Aire 

Now,  for  the  first  time,  The  Air  Force  (and  the  Army  and  the  Dow  Corning  and  a  host  of  other  Fortune  1000  companies.  In 

Navy)  will  have  a  flexible,  easy  to  leam,  multifunction  system  U.S.  and  in  eight  other  languages  around  the  world. 

be  customized  to  handle  an  incredibly  wide  range  As  one  department  head  remarked,  "When  people  come  rr 

for  a  spreadsheet,  we  give  'em  Enable.  When  they  come  in  fo 
■  is  the  only  system  available  with  functionality,  compara-  database,  we  give  'em  Enable.  Word  processing . .  .we  give  'en 
e  leading  stand-alones  in  each  module:  word  Enable.  I  simply  can't  see  us  outgrowing  Enabler 

eaafefe# 


1-800-634-3470  (In  New  York,  1-800-551-1004). 


iii*Ti«^  ’  jAyi 


ACF2'  security  software. 
Ifar  bridge  to  the  future. 


You  bought  your  Digital  computerfor  the  total  system  performance  it  gives 
you.  But  when  it  comes  to  terminals,  the  only  ones  that  can  deliver  all  that  per¬ 
formance  are  Digital’s.  Because  only  Digital’s  terminals  are  100%  compatible 
with  Digital’s  systems! 

What  you  gain  with-full  compatibility  is  full  performance  -  the  kind  that  can 
be  measured  in  dollars.  Problems  with  host  command  response,  keyboard  code 
response,  or  printer  port  response  are  avoided.  You  also  avoid  the  cost  and  incon¬ 
venience  of  re-writing  systems  and  applications  software  and  device  drivers. 


The  only  family 
of  terminals  that 
delivers  maximum 
performance  from 
your  Digital  system. 


And  since  our  current  VT200"  family  is  the  only  one  that’s  100%  compatible 
with  VT52”  and  VT100”  terminals,  your  investment  in  these  products  is  pro¬ 
tected  too.  Finally,  Digital’s  terminals  are  backed  by  the  worldwide  service  and 
support  of  a  $7  billion  corporation. 

Tb  find  out  how  VT200’s  can  give  you  maximum  system  performance  at 
lower  overall  cost,  write  to.  Digital  Equipment  Corporation,  129  Parker  Street, 
PK03-1/9D,  Maynard,  Massachusetts  01754.  Or  call  your 
local  Digital  sales  representative  or  Authorized  [§|||[«|| 

•terminals  Distributor. 


There's  something  about  buying  business  soft¬ 
ware  that  brinp  out  ail  of  man’s  bask  insecurities. 

This  is  true  whether  your  company  is  btge 
or  small.  Whether  you’re  buying  a  financial  or 
human  resources  package,  a  manicuring  sys¬ 
tem  ot  an  applications  development  tool 

over  the  place  when  you’re  buying  all  of  the  above. 


That’s  when  yxi  really  begin  wondering 
if  the  technology  you’re  investing  in  will  stand 
the  rest  of  time.  Or  if  the  software  company  itself 
will  be  around  when  you  pick  up  the  phone  and 
request  service  some  cold  night  in  1991 . 

For  all  of  those  insecurities,  McCormack  & 
Dodge  has  a  blanket  statement  no  other  software 

1991  is  only  a  few  yeais  away,  but  the  stability 

IVTCormack  &  Dodge 

HTScS^WadOMCnpo^Uon 


of  McCormack  &  Dodge  goes  back  nearly  one 
hundred  and  fifty  years.  Because  we're  part  of 
IXn  &  Biadstreet,  a  bastion  of  financial  strength 

since  1841. 

This  gives  us  resources  to  hire  talent  to  keep 

fund  the  most  effective  worldwide  support  effort 
in  the  software  industry ' 

Call  McCormack  &  Dodge.  Sleep  well. 


McCoflnack&DndgcGii 


idited  by  Janet  Fiderio  and  Becky  Batcha 


Master  programmers 

Insights  on  style  from  four  of  the  best 


By  JEFFREY  TARTER 

In  “The  Mythical  Man-Month,”  a  classic 
series  of  essays  on  the  art  of  software 
development,  author  Frederick  Brooks 
compares  the  master  programmer  to  the 
anonymous  architects  who  designed  the 
great  cathedrals  of  the  Middle  Ages.  Both 
the  programmer  and  the  medieval  archi¬ 
tect,  Brooks  says,  impose  an  integrity  of 
a  process  that  is  extraordinarily 
id  difficult  to 


without  master  programmers,  Brooks  con¬ 
tinues.  But,  like  a  cathedral  whose  original 
plan  has  been  "improved"  by  later  genera¬ 
tions  of  builders,  the  finished  result  often 
reflects  a  hodgepodge  of  styles  and 

Tarter  is  editor  and  publisher  of 


fiicting  ambitions.  The  master  program¬ 
mer's  role  is  crucial  to  the  creation  of  great 

No  one  agrees  exactly  who  the  masters 
are.  Brooks  says  only  that  a  master  is  likely 
to  be  found  leading  a  small  team  of  pro¬ 
grammers.  "He  needs  great  talent,  10  years 
experience  and  considerable  systems  and 
application  knowledge,”  he  adds. 


INSIDE 

What  you  can  learn 
from  suoer- 

ra/42 


tlvtty:  An  Interview 
with  The  Hartford 
Insurance  Group's 
Bernard  A.  Renois/47 


shops/48 

Making  history: 

A  look  at  MS-DOS 
author  Tim 
Paterson/54 


n!ercial  programs  and  in  house  Computer  Software  IS  Oft  Oft. 
applications;  they  may  tackle  ,,  .  *  .  , 

small,  discrete  tasks  or  manage  If  yOU  Want  tO  get  the  work 

done  right,  you  have  to  treat 
selves  masters  of  a  traditional  good  programmers  like  artists. 

craft,  while  others  specialize  in 


Some  evei  . ...  _ 

part  of  their  jobs,  preferring  to 
creative  and  managerial  contributions. 
To  shed  some  light  on  the  character  of 
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Doesn’t  your  IBM  PC  deserve  IBM  service: 


As  an  IBM  customer  you  deserve  blue  chip 
service,  ft’s  the  best  thing  you  can  do  for  your 
IBM  Personal  Computer. 

For  more  information,  use  the  coupon  or 
call  1 800  IBM-2468,  Ext.  90,  and  ask 

for  the  Service/Exchange _ _ 

Maintenance  Department. 

Blue  chip  service  from  :&s£5=“= 


\bu  chose  an  IBM  Personal  Computer  for 
tots  of  good  reasons.  And  now  that  you  depend 
oa  it  tohejp  teep  your  office  running  smoothly, 
doesn't  it  make  sense  to  help  protect  your 
investment  with  blue  chip  service  from  IBM? 

No  matter  what  IBM  PC  you  have,  blue 
dap  service  is  more  than  just  expert  repair. 

Blue  chip  service  offers  the  choice  of  ser¬ 
vice  that’s  right  for  you  at  the  price  that’s  right 
for  you.  h  means  well  exchange  your  monitor, 
for  example,  at  your  place  or  at  any  of  our 

And  blue  dap  service  means  a  lot  of  things 
wUlin.  Oualitv.  Sneed.  Commitment. 
fif^BWEv^yaar  IBM  invests 
a*Kiy  hours  of  training  to  keep  its  service  repre- 


(IMR(X:Maiiitourir^: 
Ife  limir^  ManuikMing 
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That's  why  we  devel¬ 
oped  LINC— a  unique 
software  tool  that  writes 
virtually  all  the  coding 
programmers  would  oth¬ 
erwise  do  manually.  In¬ 
creasing  their  productivity 
as  much  as  ten  times.  So 
program  maintenance  is 
drastically  reduced.  New 
programs  actually  get 
written.  And  you  get  the 
information  you  need. 

In  addition,  program¬ 
mers  can  use  LINC  to 
further  customize 
Burroughs  software.  With 
very  little  effort,  LINC 
can  adapt  that  software  to 
fit  the  needs  (or  idiosyn- 
crades)  of  just  about  any 

And  LINC  is  just  one 
example  of  Burroughs’ 
commitment  to  making 
our  systems  and  our  cus¬ 
tomers  the  most  produc¬ 
tive  around. 

So  why  let  a  case  of 
terminal  backlog  slow 
down  your  business,  when 


What  good  is 
a  computer 
that  gives  you 
an  answer 
in  a  second  if 
itcarftget 
to  the  question 
forayear? 


And  it’s  simple.  A  single 
coaxial  cable  connects  all  the 
terminals  in  your  office. 

Which  makes  it  as  easy  to 
move  terminals  as  it  is  to  change 
your  mind  about  who  sits  where. 
And  the  cost  is  lunch  money 
compared  to  the  outrageous 
charge  you  pay  to  move 
hardwired  terminals. 

Now  when  you  discover  that 
everybody  in  the  office  bought 
different  hardware  you  won’t  have 
to  worry.  The  Codex  Async  LAN 
works  with  just  about  everything. 

A  year  from  now  you’ll  be 
patting  yourself  on  the  back. 
Because  you’ll  save  money  over  any 
alternative  LAN  solution.  And 
by  then  the  Codex  Async  LAN 
will  have  paid  for  itself.  Which  will 
make  the  people  in  accounting 
think  you’re  pretty  sharp.  Of 
course,  if  you  decide  to  lease  it, 
your  cash  flow  position  will  look 
even  healthier.  Then  they’ll  think 
you’re  a  genius. 

Wyi,  that  only  took  a  minute. 
Now  it’s  up  to  you  to  act  fast. 


r 


■his  will  only  take  a  minute. 

Vk  have  a  networking  solution 
that’s  as  simple  as  a  DataPBX 
but  with  all  the  advantages  of  local 
area  networking. 

It’s  the  Codex  Async  LAN. 

And  it’s  new. 

It’s  fast.  Twice  as  fast  as  any 
competitive  device. 


Forget  the  coupon. 

Call  us,  it’s  quieter.  1-800-426-1212  ext.  264 

□  Quick!  Send  me  the  Codex  Axync  LAN  beochure  and  payback  test. 


E  Send  »:  Codex  Coloration,  20  CaboeBwikvwU,  Du*.  70^ 


codex 
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Announcing 
new  power  behind 
the  power  behind 
your  computers. 


The  course  of  independent  computer  maintenance 
is  changing.  Sorbusfalready  rated  best  among  afi 
third  party  service  providers?  has  been  made  even 
better.  Sorbus  is  now  a  member  of  the  Bell  Atlantic" 
family  of  companies. 

That  brings  a  wealth  of  resources  to  acompany 
already  rich  in  them.  New  stability  and  strength 
to  a  company  with  1,600  field  engineers,  190  nation¬ 
wide  service  centers,  an  on-line  computerized  Field 
Inventory  System  that  tracks  2301000 part  numbers, 

record  of  excellence. 

Sorbus  offers  service  cowering  vktnaBy  every 
m$or  brand  and  400  efferent  computer  product  types. 
Sorbus  services  more  IBM?  than  anyone,  except 
IBM,  inducing  34s,  36s,  38s,  370s,  and 4300s,  303Xs 
and  the  PC  family.  And  Sorbus’ scope  of  service 
ranges  from  mainframes  to  minis,  PCs  to  peripherals, 
and  whatever  else  mi^it  be  in-between. 

Bemg  a  part  of  a  19-billion  dollar  corporate 
giant,  those  capabilities  can  only  improve.  That  fact 
alone  should  take  the  wind  from  the  sails  of  everything 
you  used  to  believe  about  independent  computer 


Sorbus' 

A  Bell  At1antic“Company 


WITH 
REAUA 
COBOL 
ON  A  PC 


Made  Staple. 

tMLEISPia® 


Perhaps  Chinese 
civilization,  which  so 
values  the  beauty  of 
the  brush-written 
ideogram,  cannot 
assimilate  the 
thought  of  machines 
assuming  this  task. 


“MY  USERS 
HAVE  PUT  ME 
ON  A  PEDESTAL 


BECAUSE  I  INTEGRATE  . . . 


.  .  .  AND  MORE, 
UP  TO  128  DEVICES  AT  A  TIME! 


SHOULDN’T  YOU 
TALK  TO  ME? 

AFTER  ALL, 

EVERYONE  ELSE  DOES.” 


Let  Fibronics,  the  experienced 
fiberoptics  company,  help  answer 
your  on-premise  communications  questions. 
For  more  information  call  or  write: 


litoonics-  International  Inc. 

fiberoptic  communications 

325  Stevens  Street.  Hyaimis.  MA  02601 

Tel.  (617)  778-0700  Telex  951297 
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hi  P«pth/Computers  in  China 


»» 

Chinese  managers  feel  once  they  hare  acquired  the 
computer  hardware,  they  are  then  ‘modern, 
without  any  real  thought  to  the  application’s 
implementation,  its  acceptance  and  its  use.  It  is  an 
old  lesson  in  Chinese  history  of  the  form  vs.  the 
substance  of  modernization. 
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Computer  Corporation  of  America 

iri  Crowntek  Company 
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In  Depth 


The  prototyping  methodology: 
Designing  right  the  first  time 


Many  information  systems 
managers  view  prototyping  as 
a  quick-and-dirty  approach 
that  talented  people  use  for 
urgent  systems  projects.  But 
prototyping  is  a  methodology; 
you  can  teach,  measure, 
compare  and  modify  it. 


By  KENNETH  LANTZ 

Numerous  articles  about  proto¬ 
typing  have  appeared  recent¬ 
ly.  Many  organizations  have 
tried  it.  Most  people  think 
they  know  what  it  means.  But  proto¬ 
typing  is  not  as  easy  as  it  sounds,  and 
most  organizations  are  not  receiving 
the  full  benefits  of  the  technique. 

Many  information  systems  manag¬ 
ers  view  prototyping  as  a  quick-and- 
dirty  approach  that  talented  people 
use  for  urgent  systems  projects.  These 
people  often  seem  to  be  winging  it 
when  they  are  prototyping,  taking 
shortcuts  that  eliminate  necessary 
steps  in  the  system  development  pro- 

For  this  reason,  information  systems 
management  is  often  cautious  about 
using  prototyping.  Even  if  staffs  used 
the  technique  once  or  twice  on  critical 
projects,  prototyping  was  not  consid¬ 
ered  systematic  enough  for  them  to  use 
it  generally.  Managers  want  a  method¬ 
ology  for  all  the  advantages  that  a 
methodology  brings. 

But  prototyping  is  a  methodology;  it 
is  a  collection  of  methods.  It  is  done  in 
a  systematic  way,  and  that  way  can  be 
described.  A  methodology  is  something 
you  should  be  able  to  teach,  schedule, 
measure,  compare  and  modify. 

Prototyping  is  based  on  building  a 
model  of  the  system  to  be  developed. 


Excerpted  from  The  Prototyping 
Methodology,  copyright  *  1986  by  Ken¬ 
neth  E.  Lantz.  Reprint  permission  by 
Prentice-Hall,  Inc.,  New  York,  N.Y. 


The  initial  model  should  include  the 
major  program  modules,  the  data  base, 
screens,  reports  and  the  inputs  and 
outputs  that  the  system  will  use  for 
communicating  with  other,  interfacing 

Prototyping  then  uses  this  model  to 
design  a  system.  The  initial  version  of 
the  prototype  contains  its  designer's 
understanding  of  the  data  base, 
screens  and  reports.  As  the  end  user 
and  information  systems  staff  begin  to 
work  with  the  prototype,  they  will 
change  it  and  complete  the  final  ver¬ 
sion  —  the  design  of  the  system. 

Prototyping  also  uses  the  model  to 
implement  the  system.  The  initial  ver¬ 
sion  of  the  prototype  will  consist  of 
programs  written  in  some  language, 
possibly  a  fourth-generation  language. 
At  first,  these  programs  may  perform 
little  processing;  they  may  actually 
dummy  it  instead.  For  example,  a  pro¬ 
gram  that  produces  data  for  a  report 
may  generate  the  data  from  hard  cod¬ 
ing  instead  of  extracting  it  from  the 
data  base. 

Using  the  model  for  testing 

As  the  prototyping  process  contin¬ 
ues,  newer  versions  of  programs  that 
perform  more  closely  to  the  specifica¬ 
tions  of  the  ultimate  system  will  re¬ 
place  the  original  versions.  For  exam¬ 
ple,  a  program  that  actually  extracts 
date  for  a  report  from  a  data  base  may 
replace  one  that  dummied  out  data. 

Prototyping  also  uses  the  model  to 
perform  both  the  system  and  the  ac¬ 
ceptance  testing  of  the  system.  The 
initial  version  of  the  prototype,  as 
well  as  all  subsequent  versions. 


Talk 

is  Cheap. 

Ifc 

Performance 

That 

(bunts. 


Naturally  sophisticated  forms  are  usually  based  on  simple  ideas. 

Ideas  that  seem  obvious  after  the  fact.  The  kind  of  ideas  that  defy 
conventional  thinking,  or  lead  to  maximum  performance.from  minimum 
means.  Ideas  like  combining  the  technology  of  multiple  32-bit 
micro-processors  with  mainframe  architecture  and  concurrent  on-demand 
operating  system  capability.  i  »uhi»ic«'o-iuihh»«i  a«chit«« 


That  kind  of  thinking  led  to  a  very  1  »  I  *  p  l  5  \  \ 

fast,  very  powerful  and  very  affordable 
super  micro-computer. 

The  MPS020-2.’ 

It’s  from  Icon  and  Sanyo! 

Icon  is  a  market-driven,  free 
thinking  bunch  of  American  engineer¬ 
ing  entrepreneurs,  and  Sanyo  is  a  six 
billion  dollar  industrial  giant  from 
Japan.  This  combination  gives  you 
market  sensitive  engineering  and 
service  from  us,  plus  rigorous  testing, 
inspection  and  quality  conscious 
manufacturing  from  Sanyo. 

It’s  the  best  of  both  worlds. 

Our  natural  division  of  labor 

saves  your  time  and  power.  Our  Central  Processor  isn’t  burdened  with  file 
management  responsibilities.  It  manages  user  programs,  terminal  activities  and 
executes  its  segment  of  the  operating  system.  In  parallel  with  the  CPU  is  the 
Floating  Point  Co-Processor.  It  crunches  the  big  numbers. 

Meanwhile,  the  Disk  Cache  Processor  is  lining  up  information  needed 
for  high  speed  operation. This  process  of  disk  caching  overcomes  slow  disk 
performance  and  contributes  to  a  continuous  operation  with  zero  wait  states^ 

We  call  this  division  of  labor  MultiMicro/Mainframe”  architecture.  It’s  a 
sweet  combination  that  gives  you  unmatched  price/performance. 

We’ve  brought  together  what  most  keep  separate.  Operating  systems. 

Our  concurrent  on-demand  operating  system  means  you  don’t  have  to  base 
your  applications  software  future  on  a  single  programming  decision. 

If  what  you  have,  or  what  you  need  in  the  way  of  software,  runs  on  Unix  or 
MS-DOS  (other  operating  systems  will  soon  be  available),  it  will  run  on  the 
MPS020-2!  Wouldn’t  this  simplify  your  life? 

t  Don’t  get  stung  by  a  system  that  gives  you  less  for  more. 

Our  approach  is  different.  More  for  less.  More  users,  more  power, 
less  money.  Power  enough  for  32  users,  each  with  a  gigabyte  of 
virtual  memory.  This  is  coming  from  two  concurrent  processors, 
both  rated  well  over  1.5  MIPS.  For  this,  you’ll  have  to  store 
away  far  less  than  you’d  expect. 

Icon  mav  change  the  wav  you  think  of  the  future. 

If  so,  give  us  a  buzz.  801  225-6888. 
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ICON  SYSTEMS  AND  SOFTWARE,  INC. 


INTRODUCING  THE  HP  3000  SERIES 930  SUPERMINI. 


The  new  HP  SOW  Series  930  is  a 
new  breed  of  business  computet 
While  it's  a  full  member  of  the  HP 
3000  family,  it  has  more  brute 
power  and  performance  than  any 
HP  3000  we've  ever  built.  It's  de¬ 
signed  around  a  new  break 
through  architecture.  But 
most  importantly,  itfc  the 
latest  example  of  Hewlett- 
Packard's  commitment  to 
providing  solutions  for  the 
long  run. 

4.5  MIPS  AND  QUITE  ABIT 
MORE  THAN  32  BITS. 

The  HP  3000  Series  930 
gives  new  meaning  to  the 
term  "supermini." 

Now  you  can  have  a  4.5 
MIPS  computer  that  can 
address  a  space  64,000  times 
larger  than  a  typical  32-bit 
machine.  A  computer  that  can 
handle  hundreds  of  on-line  users 
and  large  batch  processing  jobs  at 
the  same  time.  In  fact,  you  can 
link  Series  930  systems  to  create  a 
network  for  thousands  of  users. 

And  with  enough  power  to 
support  a  division  of  a  large  cor¬ 
poration,  the  Series  930  is  on  a 
performance  level  with  the  IBM 
4381-12  mainframe.  That  means 


a  minicomputer  At  a  minicom¬ 
puter  price. 


HEWLETT-PACKARD'S  NEW 
PRECISION  ARCHITECTURE. 

The  performance  of  the  HP 
3000  Series  930  is  achieved 
through  a  synergistic  use  of  an 
enhanced  operating  system,  a 
database  management  sys¬ 


tem  and  a  new  architecture  But 
we  call  Precision  Architecture. 

HP  Precision  Architecture  is  a 
fully  engineered  architecture, 
based  on  extensive  measure¬ 
ments  to  evaluate  the  utility  of 
each  feature.  We  also  wanted  to 
keep  it  simple.  The  result  is  a  de¬ 
sign  that  exploits  the  CPU  price/ 
performance  advantages  of 
R.I.S.C.  (Reduced  Instruction  Set 
Computing),  while  adding  an 
unprecedented  level  of  execu¬ 
tion  balance.  A  balance  that 
maximizes  throughput  and  effi¬ 


ciency  while  maintaining  com¬ 
patibility  with  our  current  prod¬ 
ucts.  In  fact,  the  performance 
levels  have  been  so  dramatic  that 
a  new  generation  of  HP  com¬ 
puters  is  being  built  around  HP 
Precision  Architecture. 

THE  LONG  RUN. 

Since  the  HP  3000  Series 
930  is  part  of  a  family,  it's 
compatible  with  existing 
HP  3000's.  And  HP  Preci¬ 
sion  Architecture  assures 
compatibility-  with  the 
new,  more  powerful  HP  com¬ 
puters  to  come.  Because 
we  don't  believe  in  tempo¬ 
rary  solutions. 

We  believe  in  solutions 
that  help  your  company  for 
the  long  run.  And  that  takes 
more  than  hardware  and  soft¬ 
ware.  It  takes  ideas.  Ideas  that 
have  given  us  a  worldwide 
reputation  for  quality  products. 
And  the  quality  service  and  sup¬ 
port  to  match. 

So  at  Hewlett-Packard,  we 
never  stop  thinking,  questioning, 
probing.  We're  always  asking. 
"What  if..  T 

If  this  sounds  like  the  solution 
you've  been  looking  foe  call  1 800 
345-6366,  Dept.  282G  for  more 
information. 


WLl 1  HEWLETT 
PACKARD 

Business  Computing  Systems 
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Wfefve  resotved 
high  resolution. 


the  high  cost  of 


For  more  information  about  the  WY-700  an 
our  full  line  of  computer  display  products,  write 
or  call  today. 


Now  you  can  realize  the  full  potential  of  Computer-Aided 
Drafting  and  Design  packages  like  Autodesk’s  AutoCAD  and 
CalComp’s  Cad vance.  The  new  graphics-based  personal 
computing  environments— Microsoft’s  MS  Windows  and 
Digital  Research’s  G.E.M.— finally  have  die  high  resolution 
display  they  were  made  for.  Desktop  publishing  packages  get 
die  screen  treatment  they  deserve.  And  off-the-shelf  IBM 
packages— Lotus  1-2-3,  Microsoft’s  Flight  Simulator— take 
on  brilliant  new  dimensions. 

If  you’re  familiar  with  our  full  line  of  computer  display 
products,  none  of  this  will  surprise  you.  Nor  will  it  surprise 
you  that  we  now  ship  more  terminals  than  anybody  but  IBM* 
ASCII  terminals,  DEC-compatible  ANSI  terminals,  IBM- 
compatible  personal  computers,  color  display  terminals,  high 
resolution  graphics  displays. 


Call  1-800-GET-WYSE 

SEE  US  AT  COMDEX  BOOTH  #1840 


WYSE 
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Tough  Tech  meaas 
programming  language 


Which  is  how  it  should  be. 

After  all,  the  whole  idea  of  being  able  to  use 
different  programming  languages  on  one  operating 
system  is  to  give  you  greater  control. 

Tb  port,  update,  expand,  and  build  on  existing 
applications.  And  to  write  new  ones.  In  the 
language  best  suited  to  the  job. 

Which  is  why  Sperry  offers  not  only  the  industry’ s 
broadest  line  of  products  based  on  UNIX" 


Operating  System,  but  the  broadest  range  of 
programming  languages  as  well. 

In  the  past  year  alone,  we’ve  added  compilers  for 
COBOL,  FORTRAN,  RPG  n,  BASIC,  PASCAL  and  C. 

And  the  list  will  keep  on  growing. 

So,  if  you  want  this  kind  of  language  flexibility, 
the  question  isn’t  whether  or  not  to  go  with  a 
UNIX  Operating  System. 

But  which  company  to  get  it  from. 


you  decide  which 
is  best.  Not  the  box. 


For  further  information,  telephone  toll-free 
1-800-547-8362,  and  ask  for  Information  Kit  #89. 
Or  write  Sperry  Corporation,  Dept.  100,  Box  500, 
Blue  Bell,  PA  19424-0024. 


IbughTfech. 

The  power  to  get  things  done. 
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Get  the  news  when  you  can  use  it... 
and  get  off  the  route  slip  circuit! 

Order  your  own  subscription  to  COMPUTERWORLD 
Each  issue  costs  about  what  you'd  pay  for  a 
morning's  cup  of  coffee. 


CALL  TOLL  FREE 
1  800-544  3712 


or  use  the  postage-paid  order 
form  you'll  find  bound  into  this 

issue.  86C  an  issue,  plus  a 
FREE  desktop  solar  calculator 
with  your  paid  subscription. 

(In  PA  cull  collect  215  768  0388, 
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MIS/DP  competition  hams  down. 
And  it  doesn’t  stop  there!’ 


ASSEMBLER  PROGRAMMING 
PROFESSIONALS 


Advertisers  Index 


Fresh  start  for  usk>  ™  **  p,nu'|iiB)  ,or  »«“*r 

humbled  Encore  After  poor  showing,  analysts 


Features 


To  learn  more  about  our  new 
3270  workstations,  call  or  stop  by 
any  of  our  66  nationwide  locations. 
And  remember,  Businessland 
offers  more  than  just  computer 
systems.  We  also  give  you  the 
service  and  technical  support  you 
need  to  get  the  most  out  of  them. 

The  Businessland  3270  series. 

We  think  you’ll  find  that  we 
used  IBM’s  good  start  to  make  a 
great  finish. 


Multiple  Host  Sessions 
Windows/ Notepads 
IBM  File  Transfer 
IBM  API  (High  Level) 

IBM  API  (Low  Level) 

IBM  Personal  Services!  PC 
DOS  Runs  In  Background 
Available  In  PC,  XT&  AT 
Host  Printer  Session 
IRMA' Emulation 
Available  in  Non-IBM  PCs 
Upgrades  For  Existing  PCs 
Internal  Tape  Back-up  Available 
Fundamentals  Training  Course 
Memory  Required  (4  Sessions) 
Slots  Available  (3270PC.APA) 


Where  business  people  are  going  to  buy  computers. 

Call  (800)  228-7463  for  locations  nationwide. 

•Businessland  3270  workstations  are  IBM  PCs,  XTs  and  ATs  specially  enhanced  by  Businessland.  IBM  is  a  registered  trademark  of 
International  Business  Machines  Corp.  IRMA  is  a  trademark  of  Digital  Communications  Associates,  Inc 


Needing  information  instantly  is  nothing  Expert  Query  has  the  ability  to  access  live  another.  Instantly, 

new.  But  getting  it  is.  data  interactively.  In  realtime.  Call  Robert  Carpenter  at  Management 

In  fact,  it's  more  than  new.  It's  a  technolog-  And  Information  Expert  is  the  fourth  gen-  Science  America,  Inc.  404-239-2000.  He's  also 
ical  breakthrough  called  EXPERT  QUERY,™  the  eration  technology  that  allows  all  your  existing  a  an  expert  at  giving  you  all  the  information  you 
newest  component  of  INFORMATION  EXPERT™  new  software  to  talk  to  one  SOFTWARE  VW1t  lnStantty' 

.  ....  MTHuracEOfiiKiHona; 


